We have previously reported genetic linkage between the Hunter's syndrome gene Total genomic DNA was extracted from venous blood samples and digested with the appropriate restriction endonucleases using standard procedures. The DNA fragments were separated according to molecular weight by agarose gel electrophoresis and hybridised, after Southern blotting onto Hybond-N (Amersham), to radiolabelled probes. The probes Stl, cll, pX45h, cX38.1, cX55.7, F8A, and cpX67, which respectively define the loci DXS86, DXS144, DXSO00, DXS102, DXS105, F8C, and DXS134 in the distal Xq region,3 were used. The physical localisation of these probes and the allele frequencies are shown in table 1. With the exception of F8A, these probes were not used in the original study.' In the present study, the heterozygosity for F8A, which we had previously used to detect the Bcll polymorphism,l was increased by the additional use of a polymorphism for the BglI restriction endonuclease. Analysis of linkage between the Hunter locus and these probes was carried out using the LIPED and LINKAGE computer program packages.15 16 
Results

CYTOGEN ETICS
Results of both GTG and RBG banding techniques were consistent with the breakpoint on the X chromosome being at Xq28 or at the Xq27/Xq28 interface, rather than between Xq26 and Xq27 as previously suggested'2 (figs 1 and 2). In particular, RBG banding showed that band Xq27, which is later replicating and more distinctive than any band in the distal 5q region, had remained on the derived X chromosome. The balanced reciprocal translocation was thus interpreted as t(X;5)(q28;q33). The normal X chromosome was late replicating in each of 20 cells examined. while several groups of workers810 have localised F9C to Xq27, although F9C was apparently retained on the abnormal X of two sisters with a distal deletion of the X, which was considered to include Xq27 and Xq28.'1 The combined data of our present and previous studies' show maximum lod scores of 1-24 at 0=0O25 and 2-03 at 0=0-19 for the linkage between the Hunter locus and the proximal markers F9C and DXS86 respectively, and maximum lod scores of 2-25 at 0=017 and 1-6 at 0=0-2 for linkage between the Hunter locus and the distal markers F8C and DXSI5 respectively. This is in broad agreement with the work of Chase et al,7 who found that the maximum lod score for linkage between the Hunter locus and F9C was 0-42 at 0=0-25, while that for DXSI5 was 3-01 at 0=0-10. These data are very similar to the linkage relationship recently established for the fra fle X syndrome lesion by several research groups 6 and strongly suggests that the Hunter locus is close to the fragile X site, which has been localised to Xq27.3.19 The marker DXS105 has been shown to be on the centromeric side of the fragile X locus,3 to which, at least in one large family, it is closely linked with a maximum lod score of 5 at 0=004. In the present study, DXS105 showed two recombinants in five informative meioses with the Hunter locus. Furthermore, the data showed that the Hunter locus is distal to DXSJ05. This suggests that the Hunter locus is also distal to the fragile X site, although heterogeneity of recombination between DXSO05 and the fragile X site, with some families showing loose linkage,5 could also account for the recombinants in our study.
Re-evaluation of the translocation in a girl with Hunter's syndrome reported by Mossman et al,12
however, supports the more distal localisation, since the breakpoint is most probably at the interface of Xq27 and Xq28 or within Xq28. This assignment is based on the use of higher resolution GTG banding than was available in the above study12 and, in particular, on the use of RBG banding which allowed Xq27 to be distinguished from the earlier replicating chromosome 5 distal long arm bands. These techniques enabled a more accurate determination of the breakpoint, which is distal to that given in the original publication.'2 There remains thus no disagreement between the linkage and cytogenetic data. Furthermore, the normal X in this patient, in being consistently late replicating, appears to have been preferentially inactivated. This is consistent with the hypothesis of Mossman et 
